
PHoGtRESS OF MICROSCOPICAL SCIENCE. 

Atnrospheric Duet.-The ‘Academy’ (May 8) says that a micro- 
scopical examination of atmospheric dust which fell in parts of 
Sweden and Norway on tho night of March 29-30, 1875, has led 
M. Daubrhe to believe that it proocoded from a volcanic eruption in 
Iceland, as it closely resembled the pumice powder from that country, 
and especially that of Hrafftnurhur. M. Nordenskiiild, telegraphing 
from Stockholm, said : ‘‘ Grey vitreous and fibrous powder fell here 
with snow on March 30: several grammes collected.” M. Kjerulf 
sent to M. Daubr6e a speoimen of the same dust collected from the 
snow by Dr. Kar4 between Sandmore and the valley of R o d 1  in the 
west, and Tryssil, in the direction of Stockholm, in the east. The dust 
was found to be composed of fragmentary transparent grains, some 
colourless, others more or less brownish yellow. Nost of them were 
h e l y  striated, fibrous, and full of vesicles, round or elongated, the 
latter being most common. Few of these reached the dimension 
of +$ millimeter in length, and many were only from &, to 
& millimeter. M. Daubrbe also recognized minute crystals of 
pyroxene and fdspar. He reminded the French Academy of several 
instanccs of dust being conveycd by air-currents to great distances. 
Thus in February, 1863, sand, apparently from 8ahara, fell in the 
western parts of the Canaries, transported 32 myriameters ; and more 
recently, ashes from the Chicago fire reached the Azores in four 
days, accompanied with an empyreumatic odour, which made the in- 
habitants suppose that a great forest WRS in codagration. In 1783 
the dry fog, which covered most of Europe for three months, was 
occasioned by dust from an Iceland eruption. 

The Fanetiom of the Frontal Ganglion in Dyti8cwr.-The functions 
of the f r o n d  ganglion of Dytiscus nulrgindis are elucidated by 
M. E. Faivre in a paper which will be found in ‘ Comptes Rendus ’ 
(May 31,1875). After detailing a variety of experiments, he states, as 
R result of his researche6, that “ the frontal ganglion specially pre- 
sides over the movements of dcglutition, dotermining not only the 
contraction, but also tho dilatntion of tho pharyngcal sphincter, 
while i t  reacts at the eamo timo by the rccurront nervo on the 
cardiac sphincter. The action of this nervous ccntre may bo excited 
by impressions from back to front or the opposite. I t  assooiates 
together by means of its connection with the enccphalon, acts of pre- 
hension, mastication, pharyngeal deglutition, and ingestion of food to 
the stomachs and the intestine. The subcesophagal ganglion is the 
cxmtre, under the influence of which it reacts with tho most energy. 
In fine, the frontal ganglion, distinguished by spccial functions from 
all other nervous centres of the ganglionic chnin, is alliod to them 
by its essential properties, and, as we may bo assurcd, by its structure 
also.”-See Academy, June 12. 

The DeveIoprnent of the Nervous System in Limulue.-A very valuable 
paper on thia aubject wsa read by Mr, A. 5. Psckerd, jm., before the 
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National Academy of Sciences (U.S.A.), and appears in the ‘Americau 
Naturalist’ (July, 1876). Mi. Packard observes : After a good many 
u n s u d  attempts at  discovering the first indications of the 
nervous system in the embryo of Limulne, I at length, in making tine 
sections, with the aid of the drill of Prof. T. D. Biscoe, discovered 
it in a transverse section of an embryo in an early stage of develop- 
ment, corresponding to that figured on plate iv., fig. 10, of my essay 
on the Development of Limulus Polypicemue, in the ‘ Memoirs of the 
Boston Sooiety of Natural History.’ The period at which it was 
&-at observable waa posterior to the first bhtodermic moult, and 
before the appearance of the rudiments of the limbs. The primitive 
band now surrounds the yolk, being much thicker on one side of 
the egg than the other, the limbs budding out from this disk-like 
thickoncd portion which ropresonts tho outer or nervous layor of the 
germ. At tho timo tho nervous cord was observed it was entirely 
dithrentiatod from the norvous luyer proper, and in section and rela- 
tion to tho norvoua layer appeared much EE in Kowalevsky’s figure (33) 
of tho germ of Hydrophilus.’ 

At a later stage in the embryo (represented by pl. v., fig. 16, 
in my memoir), at  a period when the body is divided into a head 
and abdomen, and the limbs are longer than before, by 8 series of 
sections parallel with the under surface of the body, I could make 
out quite satisfactorily the general form of the main nervous cord. 
I t  then forms a broad thick mass, the two cords being united with 
small holes between the corda opposite the sutures between the 
segments, and situated between the primitive ganglionic centres. 
The nervons cord, aa in the Acarina, is formed long before the other 
internal systems of organs ; the development of the d o m l  vessel 
some time after succeeding that of the nervous cord, while the 
alimentary canal is not formed until somo timo after the larva is 
hatched. 

The next stage obsorved, and ono of exceeding interest, wa8 
studied in longitudinal sections of the larval Limulus. If we make 
a longitudinal section of the young king crab when a little over an 
inch long, the disposition of the cephalothoracic portion of the cord 
is exactly aa in the full-grown individuals. The nervous ganglia are 
then nnited into a continuous nervous collar surrounding the oeso- 
phagus, no ganglionic enlargements being observed, the collar in fact 
consisting entirely of ganglia, the commissures being obsolete ; in 
front of the cesophagns and in the same plane as the cesophageal collar 
lies the supraoesophageal ganglion, or so-called brain ; not as usual 
in the normel cm- raised above the mouth into the roof of the 
head. On the contrary, the amphagus passes behind the brain and 
through the collar at m right angle to the plane of the oesophageal 
collar and brain taken collectively. Now a section of the larva 
before moulting shows a most important and interesting difference as 
regards the ganglia which supply nerves to the appendages of the 
cophalothorax. These are entirely separate, the spaces between 
them, where they are connected by commissures, being as widc ILS 

* ‘ Embryalogische Etuditn an Wiirolen und -4rtkropoclon,’ 1871. 
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the ganglia themselves we thick. Five ganglia were observed corre- 
sponding to five anterior pairs of members. It is probably not until 
after the first moult at least that the adult form of the nervous cord 
is attained. 

Some interesting questions in the morphology of Limulus arise 
in connection with this discovery of the original separation of the 
ganglia of the head, which I will simply touch upon. The brain of 
Limulua differs remarkably from that of tho normal crustacea, 
i. e. the Decapods, in sending off no antennal nerves, but only two 
pairs of optic nerves, there being in fact in Limulus no antcnns. 
In the spiders and scorpions the disposition of the nervous system 
only resembles that of Limulus in the thoracic and cephalic ganglia 
being somewhat oonmlidated, but the brain is situated far above the 
plane of the thoracio mass, and the commismres are very long, and 
here also there are no antennal nerves, no antennm being present, 
but a pair of nerves is distributed to the mandibles. The general 
analogy in the form of the anterior portion of the norvous cord to 
the Arachnidan, by no means proves satisfactorily to my mind that 
the Limulus and Merostomata generally are Amchnida, as some 
authors insist, for, besides the remarkable difference in the form and 
position of tho supracssophageal ganglion above mentioned, there aro 
othcr diflorcilces of much importance, which scparato the Mero- 
stomatn from both tho Arachnids on the one hand, and the Crustacoa 
on tho other. 

I t  will now be a matter of interost to study the dcvolopment of 
tho nervous cord in the Arachnida, at the stage whore the cephalo- 
thoracic ganglia are separate, and compare them with the same stage 
in Limul~~.  

The result may possibly show that the appenhges of the anterior 
region of Limulus are in fsct cephalic appendages or mandibles and 
maxillre or maxillipeds, and in part truly thoracic ; as in the spiders 
and scorpions the nerves to the maxillm and legs are distributed from 
a common cephalothoracic mass of concentrated ganglia 

’The Siliceo-Fibrous Sponges.-A valuable paper bas been read on 
this subjcct before tho Zoological Society of London, by Dr. J, S. 
Bowerbank, F.R.S. I t  is styled, “A Monograph of tho Silicoo-Fibroucl 
Sponges,” part iii., being the third of a scrios of momoirs on this class 
of sponges. A second communication from Dr. Boworbniik to tho 
Zoological Society contained the seventh part of his coutributions to 
a General History of the Spongiadm. 

The Spermatozoa of the Petromyzon have bccn invcstigatod by 
Mr. G. Gulliver, F.R.S., who has recently read a paper on this subject 
before the Zoological Society of London. 

Structure qf the Volcanic Dust of Barbadoa.-The atrricturo of this 
dust, which fell in such quantities in the island of Bnrbadoes in 1812, 
has beeu cxemined by Professor Hull, F.R.S., who givcs the following 
mount  in the ‘ Geological,~agazine’(June, 1875) : With an objective 
power of fifty-five diameters, the dust is seen to consist of angular, or 
subangular grains of a treduoent reticulated mineral, amonget which 
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are dispersed black particles, sometimes angular, and a very few others 
of a rounded form and bronze oolour. On examining the transluoent 
grains with the polariscope, and under several different magnifying 
powers, it became evident they consist of felspar. The structure is 
reticulated and in a very few c w  banded ; but owing to the irregu- 
larity of the forms of the grains, I was unable to determine to which 
class of the felspara they are referable. My impression is that they 
are the dust of midine, and of a amall proportion of plagioalaee ; 
such, in fact, as would result from the pounding up of trachyte. The 
black grains are those of magnetite, and on placing a emall magnet 
near the dust, a movement is immediately observed amongst the greine, 
which increases in intensity as tho magnet approaches contact. 

The Luw qf Embryonic Development in Animal8 and Plants.--We 
tako from tho last numbor of tho ,i Arnorican Nntiiralist ’ (July, 1875) 
an important lottor, in ~~I i ich  Mr. C. R. Dryer, of Ontario Co., N.Y., 
objecta in very strong terms to the views expressed in a paper pub- 
lislicd by that journal (May, 1875). Ho says that the paper in:ques- 
tion opens with the startling proposition that “it is a well-known law 
in the animal kingdom, that the young or embryonic stata of the higher 
orders of animals resemble (aic) the full-grown animals of the lower 
orders.” I f  such a law had ever been discovered to exist, the tadpole 
and the caterpillar, which are cited in proof, would certainly be good 
illustrations of it. But this statement is 80 far from being f‘s well- 
known law,” or “ one of the causes of the recent rapid progress in the 
study of the animal kingdom,” that no eminent living naturalist or 
biologist recognizes the existence of such a law ; or at least no one of 
them gives a hint of it in his writings. Agassiz claimed that ancient 
animals resembled the embryos of rccent animals of the eame class, 
and that the geological Ruccession of cxtinct forms is parallel with the 
embryological dovelopment of exieting forms. But if this principle 
be true, it  is far from meeting the requirements of the (‘ law” of this 
article. The writer of it may have had in his mind a vague idea of 
the law of Von Bah, which ia well known, and which Iud8 enabled 
naturalists “ to correct their systems of classification,” viz. “ That, in 
its earliest stages, every organism has the greatest number of charm- 
tors in common with all other organisms, in their ear&& etagee.” Or, 
to put it in language parallel to that of the ‘i law” of this article, fabe 
syntax excepted, the embryonic state of the higher orders of animals 
resembles the e?nbrymic (not the full-grown) 8fate of the lower orders. 
The germ of a human being differs in no visible respect from the germ 
of every animal and plant : it  never resembles any full-grown animal 
or plant. It successively loses its resemblance to vegetable embryos, 
then to all embryos but those of Vertebrates, then to all but those of 
Mammals. Finally, it resembles only the embryos of its own order, 
Primates; and at birth the infant is like the infants of all human 
races. But never at any period of its successive differentiations does 
it resemble the adult form o<hh, reptile, bird, beast, or monkey. 

If it 
bc II law at all, it  is a newly discovered one, end applies only to the 
vegetable kingdom. 

The principle stated is not a law of the animal kingdom. 
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The proposition to be established then is, that the young or em- 
bryonic state of the higher odors of plants resembles the full-grown 
plants of the lower orders. Tho writer finds his first proof in a com- 
parison of the fovills of a pollon grain with full-grown Desmidiae. 
The points of resem1)lunco aro those : both aro minuta ; each consists 
of a single coll ; and both havo an apparently aimloss motion. Surely, 
these resemblancos are not numorous or striking onough to found a 
law upon ; and if thoy wore, they have not the renotost bearing upon 
the supposed law. Admitting that the fovillm " may be regarded ma 
ono of the first steps towards the reproduction of plants of the highest 
type,'' yet they are not in any sense a young or embryonic form of a 
plant. The fovillm constitute the male element, and are homologous, 
not to the embryo, but to the epem~tozoa of animals. The supposed 
analogy between a Protococcus and a pollen grain is open to the m e  
criticism. Nor is the correspondence between a full-grown Botrydium 
and a pollen tube of greater value. A pollen tube cannot, in any legi- 
timate sense, be called embryonic. The superficial resemblance of 
a mould fungus to a stamen is obvious enough; but in reality no 
analogy can exist between them. The spores of the mould art) em- 
bryos, and will develop, under favourable circumstances, into mould 
again. But pollen grains nro uot embryos, and never, under any cir- 
cumstances, grow into what, by any strotch of terms, can be called a 
now plant. Neither stamens nor pollon constitute R part of the embryo ; 
and no analogy drawn from tliexn can havo auy bearing upon the laws 
of embryonic developmont. If such a law as the writor claims really 
exist, it must be found by studying the developrncnt of the ovule, the 
true homologue of the animal embryo. In  view of such facts, all 
" similar analogies " and all similar s' proofs of the unity of design of 
the Creator " may be easily dispensed with. 

The article proposes to extend the domain of a certain supposed 
law of the animal kingdom, so as to include the vegetable kingdom 
also. It has been shown, first, that no such law exists in the animal 
kingdom ; second, that noto single fact cited as proving it to be a law 
of the vegetable kingdom has the remotest bearing upon the question. 
If such hasty conclusions as these, wildly jumped at  from no data, are 
to be allowed under the name of Science, her students will richly de- 
serve dl the ridicule and sareasm which a certain claw are 80 fond of 
pouring upon them. 

17re S t m t u r s  of Connective Tieslce.-Dr. G. Thin has read a paper 
on this subject before the Bop1 Soaiety, of which the following is an 
abstract: * Transparent animal tissues, when sealed up fresh in aqueous 
humour or blood-serum, by running Brunswick black round the edge 
of the cover-glass, undergo a series of slow changes, by which, 
generally within a period of two to five days, anatomical olements 
mostly otherwise invisible become distinct. The paper is chiefly a 
record of observations mado by this method. The author shows : 

1. After a horizontal section of the cornea has beon sealed up for 
about twonty-four hours, the stellato branched calls are seen to 

* Proacedings of the Boyd biety,' No. 158. 



consist of a m888 of protoplasma, sbarply defined on every side, 
except where it is continuom for a scarcely perceptible distance into 
the processes. The nucleus is flattened. The processes become 
very fine, glistening, and thread-like almost immediately after leaving 
the cell, and, by dividing and anastomosing with the processes of 
otper ceh, form a rich and very delicate network. 

2. It sometimes happens, although only in rare instances, that, in 
gold preparations, fine dark lines extend between the nuclei, and 
aorrespond in outline and course with the processes seen in the 
aqumus humour ; and it is then evident that they are surrounded by 
the dark-ooloured tracts which form the ordinary network wen in 
gold preparations, and which correspond, in outline and varying 
degree of dcvclopniont in difforont animals, ngcs, and pathological 
conditions, with tho cornoal spacos. 

3. Similnr appoarancos to tlioso describod in paragrnph 1 are seen 
in soctions of cornoa which havo been five to ten days sealed up in a 
10 per cout. solution of common salt. 

4. Tho quadrangular and long narrow flat cells shown by the 
author to exist in the cornea by means of a saturated solution of 
potash, are also rendered visible by the above method. They are 
best seen in oblique sections, from which, after two to five days, they 
fall out singly and in rows. A row of the long narrow cells is often 
seen to terminate in quadrangular cells at either end. These cells 
have a perfectly hyaline appearance ; their nucleus has a very faint 
yellowish tinge, and projects beyond tho surface of the cell. 

In  exceptional instances, in the uncut cornea of the frog, the 
long flat cells may be wen, after several days' maceration, lying on 
the primary bundles. 

5. In tendon, flat masse8 of cells are found, on the third to fifth 
day, lying on the edge of the preparation and frce in the fluid. The 
cells are accurately fitted to each other, after the manner of an 
epithelium. In the tendo Achillis of the frog they are seen of three 
sizes: (a) large cells, corresponding to the flat mlls men on the 
surface by nitrate of silver ; (b) smaller quadrangular cells, similar 
in size to those described by Ranvier, and which have been described 
by the author as inveeting the secondary and tertiary bundles in 
double layers; and (c) long, narrow, flat cells, similar to those 
dcscribed by the author as being isolable by potash, and as covering 
the primary bundles. 

The masses of the cells of the surface, and of the secondary and 
tertiary bundles, can be usually seen to consist of a double layer 
separated by a very thin transparent medium. 

6. The perimysium and neurilemma are respectively represented 
by a double layer of quadrangular and hexagonal cells, identical in 
general appearance with an epithelium. Between the two layers 
there is a thin transparent medium. 

7. From the nenrilemma of the sciatic nerve of the frog, when 
cut in narrow longitudinal strips, after a few hours, branched cells of 
iliffcrent types of form are seen isolated in the fluid near the cut 
edges. These oells are of two well-msrlred general types. I n  one 
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a small smooth-contoured elongated mass of protoplasma is continuous 
at  both ends with a fine long thread-like fibre; in another an 
irregularly contoured, but generally somewhat elongated, mass gives 
off numerous sharply defined, very fine glistening fibres in all direc- 
tions. Somethea a protoplasmic centro terminates at one end by a 
single fibre, and by two at the other. These fibres are often of great 
length, and the protoplasmic mass can sometimos only bo found by 
carefully tracing them whilst moving the objoct-ghss. 

8. Fibdlary tissue is seen to be composed of uniform flat ribbon- 
like bands, whose breadth approaches the diameter of a human red 
blood-corpuscle. These are seen in their simplest form when ex- 
truded from the neurilemma of the sciatic nerve of the frog, which 
takes place within twenty-four hours’ maceration. From their posi- 
tion in this membrane they form part of the transparent medium 
which exists between the two layers of quadrangular cells. They 
are mostly marked by a puckered appearance transversely. 

In skin and tendon, after a few days’ maceration in the sealed 
fluid, the fibrillary tissue is seen to be composed of extremely fine 
but sharply contoured fib&, arranged in parallel bands, which are 
of the same breadth as the soft ribbon-like bands which are isolablo 
from the ncurilemma. 

The respectivo appeamncos in the neurilemma and in tendon 
indicnte extromcs in tho condition of this tissue, and repsent ,  
according to the author, primary bundlos of connectivo tissuo. 

9. The primary bundles of the cornea are soen only exceptionally 
by this method, but can be demonstrated with great precision by 
sealing up a frog’s cornea in a mixture of equal parts of half per cent. 
solution of chloride of gold and concentrated acetic acid. 

10. In nerve-bundles, after twenty-four hours’ maceration in 
aqueous humour, some of the medullated fibres may be wan to havo 
their contour broken transversely by straight hyaline spaces. The 
author assigns this appearance to the peculiarity of structure described 
by Ranvier. 

11. The breadth and appearance of the rods of the frog‘s retina 
are nearly identical with those of the primary bundles of neurilemma. 

The transverse markings described by Max Schultzo as being 
produced by the action of osmic acid on the roda and cones, resemble 
the transverse puckering in the primary bundlos. In both rods and 
primary bundles, after prolonged maceration in aqueous humour, the 
h a  ends of each individual element bend in one direction until they 
join, and the substance of the ring thus formed undergoes in both 
a similar and peenliar process of disintegration. From these facte 
the author infers that the rods and cones of the retina are composed 
of fibrillary tissue in its simplest form. 

12. Transverse sections of muscular fibre, when examined at  
intervals, show varying appearances, only a small minority of such 
preparations being successful. Succesdul preparations show one or 
more of three appearanma; (a) primary bundles, corresponding to 
Cohnheim’s fields; ZJ) gronps of these (secondary bundles), the 
nggregate of whioh 6u up the apace bounded by the sarcolemma; 
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(c) a threadwork of h e  fibres surrounding the primary bundles, in 
meshes. 

13. Examination of aonnective tissne, in various stagos of inflam- 
mation, yields strongly con6rmatory evidence in favour of the inter- 
pretation given by the author to the appearances above described. 

Lymphtatics of the Chord  and Retita-The ‘Lancet’ (July 10) 
seya that thi~ subject has been recently investigated by Morano. He 
last year announced the discovery of minute perivaacdar lymphatic 
channels in the choroid, communicating with the perisclerotic space, 
and penetrating to the chorio- capillaris ; and he has now ascertained the 
presence of stomata in the pigment layer of the retina (formerly oalled 
‘‘ choroidal epithelium ” similar to tho stomata described by Reckling- 
hauaen in tho soroua mombranos. Thoso rotinal stomata are best 
markcd in the frog, and aro mostly formod by tho soparation of three 
or four of the epithelial cells; they prosont internally a curious 
valvular arrangement due to the presenco of three or more small 
processes from the sides of the orifice, and covered by a delicate endo- 
thelium. In  mammals they rn less constant, and may be destitute 
of valves, if present. 

NOTES AND MEMORANDA 

Preparing Sections of Coal.-Dr. C. Johnson gives tho following 
as the method adopted by him in preparing sections of coal, in tho 
‘ Cincinnati Mcdical Nows ’ (July, 1876) : - 1. Macorato suitable 
piecos, 4 or 4 inch thick, in liquor potasaa until they swoll and soften. 
2. Soak for a fuw hours in  pure watcr, and drain. 3. Macerate in 
nitric acid until tho colour ohangos from black to brown. 4. Soak 
for a fow hours in wator, and drain. 6. Put aside in alcohol for a 
day or two. If for future use, let the pieces remain in alcohol. 
6. Fasten in a cutter with p a r a h ,  and make sections. 7. Place in 
absolute alcohol. 9. In bslsom; and 10. Set 
aside with a small weight or eover, having, before the mounting, 
attached the label. 

A Xode of Counting the White and Red Blood-corpusolett.- 
The ‘Medical Times and Gazette’ (August 14) gives the following 
mxonnt of M. Malaasez’s mode of counting the number of corpnscles 
in blood: ‘( He draws the blood into a peculiar kind of pipette, in 
which he dilutes it with a hundred parta of an indifferent liquid, so 
that its constituents may be as equally distributed as possible. The 
liquid he 11888 consisb of one volume of 8 solution of gum of specific 
gravity 1020, and three volumes of 8 d u t i o n  containing equal parts 
of d o  d p h a t e  and sodium chloride, also of specific gravity 1020, 
to which one drop of 8 conceptrated solution of sodio carbonate may 
be added. The diluted blood is transferred from the pipette into a 
fine capillary tub of elliptical section, whom dimensions are accu- 
rately hm; thh is bronght d k ~ t l y  wder the +t-glw of the 

8. In oil of cloves. 


